Background Antipsychotics form a class of drugs that should be used with caution among elderly people because of a high risk of adverse events. Despite the risks and modest effects, their use is estimated to be high, especially in nursing homes. Objective The aim was to explore the effects of medication reviews on antipsychotic drug use for elderly primary care patients and describe the extent of, and reasons for, the prescription of antipsychotics. Methods In this cross-sectional study in primary care in Skåne, Sweden, patients aged C75 years living in nursing homes or in their own homes with home care were included. The effects of medication reviews were documented, as were the use of antipsychotics and the differences in characteristics between patients receiving or not receiving antipsychotics. Results A total of 1683 patients aged 87.6 (±5.7) years were included in the analysis. Medication reviews reduced the use of antipsychotics by 23% (p \ 0.001) in this study. Of the 206 patients using antipsychotics, 43% (n = 93) had an approved indication, while for 15% (n = 32) the indication was not given. Antipsychotic drug use was more common with increasing number of drugs (p = 0.001), and in nursing home residents (p \ 0.01). It was also more frequent in patients with cognitive impairment, depressive symptoms or sleeping problems. Conclusion The use of antipsychotic drugs is high in elderly patients in nursing homes. They are often given for indications that are not officially approved or are poorly documented. Medication reviews appear to offer one useful strategy for reducing excessive use of these drugs.
Introduction
In 2010, the Swedish National Board of Health and Welfare published a report with quality indicators concerning the treatment of elderly patients [1] . The report points to antipsychotics as a medication group that should be used with caution among elderly people. Prescription of antipsychotics should be limited to patients with psychotic events and potentially to aggressive patients with dementia according to the Swedish National Board of Health and Welfare [1] . Antipsychotic drugs carry a high risk of adverse events, such as extra-pyramidal symptoms, cognitive impairment, sedation and orthostatic hypotension as well as an increased risk of stroke and premature death in patients with dementia [2] . The use of antipsychotics for treatment of behavioural and psychological symptoms in dementia (BPSD) is still high. This is despite warnings from, for example, the US Food and Drug Administration (FDA), concerning the use of antipsychotics in patients with dementia [3] . Moreover, the evidence for the efficacy of antipsychotics for treating BPSD is at best modest for aggression and very weak for other symptoms [4] .
Prescription of antipsychotics for elderly patients with multiple co-morbidities seems to be high and often for indications that are not officially approved. A Swedish study from 2004 [5] , supported by the findings from other studies [2, 3, 6, 7] , reported that 25-30% of patients in nursing homes were given antipsychotics, often without a clear indication.
Medication reviews provide a possible strategy to improve the situation. A medication review is a method to analyse, review and follow-up an individual's drug therapy. The review is done in a structured and systematic way, according to local guidelines and routines [8] , and can be performed in hospitals, in primary care or in nursing homes. Medication reviews can be discussed at a multiprofessional meeting or left as a note to the doctor, with or without patient participation. Medication reviews should, according to the Swedish National Board of Health and Welfare, be performed in patients aged C75 years who have five or more medications. Furthermore, for patients moving to a nursing home, medication reviews should be performed in connection with this and thereafter annually [9] . The aim of the present study was to assess the effects of medication reviews on antipsychotic drug use in elderly patients. We also wished to explore the extent of, and justification for, the prescription of antipsychotics for elderly patients in everyday practice and whether there were significant differences between patients receiving antipsychotics and those who did not receive treatment with antipsychotics.
Method
This was a cross-sectional study to examine the use of antipsychotics in elderly patients listed at private primary healthcare centres in Skåne, Sweden, and also to see if medication reviews could have an effect on antipsychotic drug use. It was based on everyday clinical practice in primary care with regular general practitioners (GPs), nurses and clinical pharmacists.
Setting
Almost all patients in Sweden are registered with a GP as their primary care provider. Primary care in Skåne (a region in southern Sweden) is provided by public or private primary care centres, which are all funded by the county council and financed by taxes. At the time of the study, there were 151 primary care centres in Skåne and 43% of these were private. During 2011-2012, the private primary care centres in Skåne were offered medication reviews guided by a clinical pharmacist. A total of 25 out of 65 centres accepted. Seven clinical pharmacists were involved in the medication reviews, and they all had at least 3 years' experience in performing medication reviews. Patients aged 75 years or older living in nursing homes or their own homes with municipally provided home care who received a medication review were included in this study. For patients who had more than one medication review, only the first one was included in the analysis.
Medication Reviews According to the LIMM Model
The Lund Integrated Medication Management (LIMM) model has been described previously [10, 11] ; therefore, the principal features are only briefly outlined here. A nurse did a symptom assessment using PHASE-20 (Pharmacotherapeutical Symptom Evaluation, 20 questions) [12] , including medical information such as current diagnosis, blood pressure, pulse, weight (measured by the nurse) and creatinine levels, as well as questions about symptoms such as dizziness, cognitive impairment and anxiety. For patients who were not able to answer these questions, the nurse would get assistance from other nursing staff. PHASE-20 is a validated tool for use in connection with medication reviews for identifying possible drug-related symptoms in older people [12] . The tool has been recommended for use in medication reviews by the Swedish National Board of Health and Welfare [1] . The PHASE-20 was sent together with a medication list to the pharmacist. The pharmacist used this information to identify drug-related problems (DRPs) and suggest recommendations to overcome these problems. All this was then discussed at a team meeting with the GP caring for the patient, the pharmacist, the nurse and in some cases other nursing staff. Based on the discussion, notes in the medical record and his/her clinical knowledge, the GP then decided on appropriate measures. The results of the changes were followed up (better, worse, unchanged) at 4-8 weeks by the nurse and forwarded to the pharmacist. All data were collected in an Access database. Patient anonymity was accomplished by using a non-traceable ID number.
Data Collection
For all patients, age, gender, type of housing (nursing home or ordinary home with home care), number of medications, use of antipsychotics, indications for this and symptoms (from PHASE-20) were recorded. As this was a retrospective analysis, the information available was from the medication review/team meeting, i.e. symptom assessment form, medication list and suggested recommendations from the pharmacist. We had no access to the medical record during the analysis.
We identified all patients who received antipsychotics by reviewing the medication lists. Antipsychotics in this study included the following Anatomical Therapeutic Chemical Classification System (ATC) [13] groups: all drugs in N05A, except for lithium, and R06AD01 (alimemazine). For all patients treated with antipsychotics, the reason/indication was identified using the symptom assessment form, the medication list and the list of suggested recommendations from the pharmacist (which included notes from the discussion at the team meeting). A judgement as to whether the reason/indication was appropriate or not was then made on the basis of this information. According to the Swedish quality indicators [1] , the following indications were regarded as appropriate: psychotic conditions, other disease with psychotic symptoms, and dementia with BPSD such as severe aggressiveness. All other indications were regarded as potentially inappropriate. For patients with Lewy body dementia, all indications were regarded as inappropriate. If no reason/ indication could be found, this was registered.
We also noted whether the use of antipsychotics was discussed during the medication review and whether any changes to therapy were made. Only medication changes that were decided upon during the medication review meeting were included in the study measures.
Data Analysis
Descriptive analysis included average age and sex distribution of the patients, number of drugs, type of living, use of antipsychotics and the type of antipsychotic drugs used. Percentage of patients with an appropriate indication for antipsychotics was analysed and for what indications. Distribution of types of DRPs (according to Cipolle et al. [8] ) suggested intervention recommendations, and the related treatment adjustments were also determined.
Data were analysed using IBM SPSS version 23 [14] . Ordinal variables from the PHASE-20 representing symptom severity were dichotomised. Symptoms were considered present if they were rated as moderate or severe, and absent if they were rated as none or small in the original data. Differences in proportion of symptoms between patients who were/were not prescribed antipsychotics were tested using a v 2 test on a two-way table. Resident characteristics were assessed for their association with prevalent antipsychotic use in univariable logistic regression models. Variables with p values under 0.20 were used in an adjusted multivariable logistic regression model, and we used the likelihood ratio test to produce p values.
The analyses were based on antipsychotic use prior to the medication review. A significance level of 0.05 was used.
Results
A total of 1683 patients were included in the analysis, and of these, 12% (n = 206) used antipsychotics. The patients included had a mean age of 87.6 years and on average used 10.9 drugs (range 1-29). Polypharmacy was frequent, with 95% using five or more drugs and 58% using ten or more drugs. A majority of the patients were females and lived in nursing homes (Table 1) .
Of the 206 patients using antipsychotics, only 43% (n = 93) had an approved indication, while for 15% (n = 32), no indication was given ( Table 2 ). The most common indications recorded were psychosis or psychotic symptoms (n = 80), anxiety (n = 61), none specified (n = 32) and dementia (n = 19). Of the patients on antipsychotics, 66.5% of those in nursing homes had used the antipsychotic drug for more than 3 months, compared with 50% in the home care group.
The antipsychotics most commonly used were risperidone (n = 92), haloperidol (n = 45), olanzapine (n = 26) and alimemazine (n = 21).
Before performing the medication review, 206 patients used antipsychotics: 198 in nursing homes and eight in home care. Nine patients were prescribed two antipsychotic drugs at the same time. After the medication review, this had decreased to 157 patients (151 in nursing home, six in home care), i.e. a decrease of 23% (p \ 0.001). For two of the patients receiving two antipsychotic drugs, one of the drugs was withdrawn following the medication review. No antipsychotic medication was prescribed as a result of the medication review. The most common indications after the medication review were the same as before: psychosis or psychotic symptoms (n = 63), anxiety (n =50), none specified (n = 23) and dementia (n = 11). The largest decrease was seen for psychosis and psychotic symptoms (-21%).
During the medication review, the pharmacist brought up the treatment with antipsychotics as a problem for all patients in home care and in 80% of the cases in nursing homes. The most common DRPs were wrong drug (60%), unnecessary drug therapy (18%) and adverse events (16%).
The most common advice offered was to evaluate the efficacy and possible adverse effects of the drug therapy (48%), followed by withdrawal of drug (19%) and progressive lowering of dose (19%). This advice was acted upon by the doctor in about one quarter of the cases, both in nursing homes and home care. After medication review, 84 patients with an inappropriate indication or no indication for antipsychotics still used them.
The use of antipsychotics among patients in nursing homes was more common (13.4%) than in patients with home care (3.8%) (p \ 0.01). There was a nonsignificant difference between the sexes in the use of antipsychotics: men 14.3% compared with women 11.4% (p = 0.11). Among patients with antipsychotics, the use of ten or more drugs was more common (65.5%) than in patients without (57%) (p = 0.02). Fewer of the patients using antipsychotics could participate (fully or partly) in answering the symptom assessment compared with those not using antipsychotics (43.0 vs. 57%, p \ 0.001). In the group receiving antipsychotics, cognitive impairment, depressive symptoms, anxiety and feeling tired were more common in the symptom assessment than among those not on antipsychotics (Table 3) .
Older patients had lower odds of being prescribed antipsychotics [odds ratio (OR) = 0.96; 95% confidence interval (CI) 0.94-0.99], while nursing home residents had higher odds (OR 4.20; 95% CI 2.03-8.67). Increased number of drugs was also associated with higher odds of being prescribed antipsychotics (OR 1.06; 95% CI 1.03-1.10) ( Table 1) .
Discussion
Our study shows that medication reviews offer a useful strategy for reducing excessive use of antipsychotic drugs. We found that the use of antipsychotics in nursing homes is common, often without an approved indication and that in many cases the patients had been receiving treatment for more than 3 months. We also found that patients on antipsychotics more often reported symptoms such as anxiety, depressive symptoms and cognitive impairment. The use of antipsychotics decreased with age, but increased with nursing home residency and number of drugs. In our study, 13% of patients in nursing homes had a prescription for antipsychotics. This is in line with other studies [15, 16] . However, an Israeli study showed variations between 14.8 and 70.6% [17] depending on setting, and another Swedish study reported 38% of patients with dementia were on antipsychotic drugs [18] .
According to a study by Kamble et al., one third of dementia patients in nursing homes receive antipsychotics; men more often than women [19] . Another study [15] reported that the use of antipsychotics was higher for women, patients with polypharmacy and those with decreased functional status. In our study, antipsychotic use was more prevalent in nursing home residents, in patients with many drugs and in younger patients. Around 57% of the patients using antipsychotics in this study did not receive the drug for an approved indication. This is lower than in a recent Canadian study, where 70-80% of the use was regarded as potentially inappropriate [20] . The most common drugs used were risperidone and haloperidol, which is in line with the recommendations for the use of antipsychotics in Sweden [1] .
The FDA has issued a warning for increased morbidity and mortality in patients with dementia treated with antipsychotics [3] . However, antipsychotics are frequently used to treat psychiatric symptoms in patients with dementia [17, 21] .
According to most guidelines on treatment of BPSD, the first step is to identify triggering factors (somatic problems, medications, environmental factors) and remove them. If this is not enough, non-pharmacological interventions, for example, a person-centred approach and distraction techniques, should be tried before using antipsychotics. In Sweden, many nursing homes work with the Swedish BPSD register [22] to improve the quality of care of patients with dementia. The register has a clear structure that relies on outlining the frequency and severity of BPSD using the Neuropsychiatric Inventory (NPI) scale, documenting current medications, and providing a checklist for possible causes of BPSD, and offers evidence-based care plan proposals to reduce BPSD as well as an evaluation of the interventions employed. According to the Swedish indicators [1] , treatment effects of antipsychotics should be evaluated and attempts at lowering the dose should be undertaken within 2 weeks after initiation of therapy. Multi-dose drug dispensing (i.e. all drugs that are to be ingested at the same time are machine-dispensed in unit bags) is common at Swedish nursing homes. There are studies showing that multi-dose dispensing leads to increased treatment times in general [23] , which could be one explanation for the higher rates of antipsychotic use in nursing homes. It is also known that patients with conditions such as severe BPSD cannot stay at home, but are instead moved into a nursing home [24] . This is in line with a French study [25] indicating that for patients with Alzheimer's disease, treatment with antipsychotics is more common in nursing homes than in home care.
In the majority of the medication reviews for patients with antipsychotic drugs, the use was discussed during the team meeting. Action was taken by the doctor in 25% of the cases, and the use of antipsychotics was decreased by 23%. Compared with acceptance rates for pharmacist recommendations during medication reviews including all kinds of drugs, 25% is a small percentage [11, [26] [27] [28] . This could be due to the need for tapering antipsychotics slowly, or perhaps the doctors need more time to consider the suggestions before acting. There might also be cases where other changes had to be done first or circumstances where the doctor wants to wait, e.g. in the case of a newly moved patient. Since this was a study in everyday practice with no extra resources for follow-up, the only decisions recorded were those taken at the team meeting. It is possible, however, that the doctor acted upon the given advice sometime after the team meeting, considering the large proportion of patients with an inappropriate indication for antipsychotic drug use. The study included a non-selected group of patients, with many patients and GPs from 25 different primary care centres, in the Skåne region. There were seven clinical pharmacists who participated in the team-based medication reviews. The study was done in everyday practice, reflecting the actual use of antipsychotics and the problems associated with that use. A symptom assessment was used as one source of information; this together with the GPs and the nurses' knowledge about the patients was used to decide on therapy changes. The use of a symptom assessment gives an overall picture of a patient's problems, which might make it easier to decide on, for example, discontinuation. All patients in our study were discussed at a team meeting, with the GP, the nurse and pharmacist present. According to the literature [29] [30] [31] face-to-face meetings are important for effective teamwork, for the establishment of trust in one another and, thereby, for achieving a higher acceptance rate for the pharmacist recommendations.
Our study has some limitations. Antipsychotics were not the only focus in the medication reviews, even though their use was discussed as a problem in the vast majority of the reviews. The participating doctors and pharmacists may have had different priorities. The medication reviews were conducted in everyday clinical practice, with limited resources, including the number of clinical pharmacists, so that not all patients at the included primary care centres received a medication review and follow-up information was not routinely collected. Nor did we have access to patient records during the analysis, and therefore we could not establish the connection between onset of symptoms and the timing of the prescription of antipsychotics. Furthermore, as this was a cross-sectional observational study, the findings are limited to reporting associations and cannot infer causality, for example, in relation to the link between the use of antipsychotics and the frequency of cognitive impairment, depressive symptoms and sleeping disorders. Neither could we consider all co-morbidities, since we did not have access to patient records during analysis. We also had a mixed population, i.e. both patients with a dementia diagnosis and patients without. However, the Swedish National Board of Health and Welfare does not distinguish between the groups regarding treatment with antipsychotics [1] , and it is estimated that around 70% of the nursing home residents in Sweden have some sort of cognitive impairment. We also looked at treatment with antipsychotics (yes/no), not at the doses used.
Future studies with improved follow-up are needed to evaluate the long-term effects of medication reviews on antipsychotic use as well as to establish the link between polypharmacy and antipsychotic drug use.
Conclusion
The use of antipsychotic drugs was high in this population of elderly patients in nursing homes in Sweden, particularly in those with cognitive impairment, depression or difficulty in communication. They are often prescribed for indications that are not officially approved or are poorly documented. Medication reviews appear to offer a useful strategy for reducing excessive use of these drugs, and should be explored in subsequent studies.
